EuropSisches 
Patentamt 



Rec'd PCT/PTO 2 7 MAY 



European 
Patent Office 



Office europten 
des brevets 



PCT/IBfl3 / 5 0 0-11 

1 a ti. 03 



REC'D 0 5 DEC 2003 



WIPO 



PCT 



Bescheinigung Certificate 



Attestation 



Die angehefteten Unterla- 
gen stimmen mit der 
ursprOngltch emgereichten 
Fassung der auf dem ndch- 
sten Blatt bezeichneten 
europdischen Patentanmel- 
dung Qberein. 



The attached documents 
are exact copies of the 



Les documents fix^ a 
cette attestation sont 



European patent application confbrmes d la version 
described on the following initialement d^poste de 
page, as originally filed. la dennande de brevet 

europten spMfite d la 
page sulvante. 



Patentanmeldung Nr. Patent application Na Demande de brevet n** 

02080025.6 



Der PrSstdent des Europdischen Patentamt^ 
im AufCrag 

For the President of the European Patent Office 

Le Pr^ident de I'Office europten des brevets 
p.o/ 



RCvan DIJk 



EPA/EPO^EB Fdrm 1014.1 - 02^00 7001014 



PRIORITY 
DOCUMENT 

SUBMITTED OR TRANSMITTED IN 
COMPUANCE VOTH RULE 17.1(a) OR (b) 





Europ&fsches 
Patentamt 



Europfl 
Patent 




Offlee europ^en 
desbravets 



Anmeldung Nr: 

Application no.: 02080025.6 
Pemande no: 



Anmeldetag: 

Date of filing: 02.12.02 
Date de dfipdt: 



Anmel der/AppI lean t( s)/Denandeur( s) : 

Konlnklijke Philips Electronics N.V. 
Groenewoudseweg 1 
5621 BA Eindhoven 
PAYS-BAS 



Bezel chnung der Erflndung/Tltle of the 1nvent1on/T1 tre de !■ Invention: 
(Falls die Bezelchnung der Erflndung nicht angegeben 1st, slehe Beschrelbung. 
If no title Is shown please refer to the description. 
SI aucun titre n^est IndlquS se referer & la description.) 

Vehicle headlamp 

In Anspruch genommene PrlorlSt(en) / PrIorltyCles) claimed /Pr1or1t6(s) 
revend1qu£e(s) 

Staat/Tag/Aktenze1chen/State/Date/Flle no./Pays/Dat^/Num^ro de d6p6t: 



Internationale Patentklasslf Ikatlon/Internatlonal Patent Classification/ 
Classification Internationale des brevets: 

H01J61/00 



Am Anmeldetag benannte Vertragstaa ten/Contracting states designated at date of 
flllng/Etats contractants dSslgn^es lors du d^pdt: 



AT BE B6 CH CY CZ DE DK EE ES FX FR 6B (SEl IE IT LI LU MC NL PT SE SI SK 



02080025.6 
EPA/EPO/OEB Form 1014.2 - 01.2000 



7001014 



2 



PHNL021211EPP 

1 28.11.2002 

Vehicle headlanq) 

02 12. 2002 

. The present inveation relates to a vehicle headlaixq) wi& 

comprising: 

a discharge vessel surroimded by an outer envelope with clearance and having 
a ceramic wall which encloses a discharge space contaiiung Xenon (Xe) and 
5 an ionizable filling; 

a first and a second current conductor entering the discharge vessel and each 
supporting an electrode in the discharge vessel, wherein the first and the 
second current conductor each extend firom a ceramic seating compound 
sealing the discharge vessel around the current conductors in a gasti^t 
10 manner to the exterior of the discharge vessel and wherein the discharge vessel 

has extended end parts in which a respective current conductor is enclosed, 
i?(4iich end parts have a firee end where the discharge vessel is sealed by the 
ceramic sealing compound. 

The invention also refers to a metal haHde lamp to be used in the present 

IS headlanq>. 



Such a lamp is known flx)m international (PCT-) patent publication no. WO 
00/67294 in the name of the same Applicant* This known electric discharge lamp has a 

20 tubular, light-transmissive ceramic lamp vessel, for example of polycrystalline aluminum 
oxide, and a first and a second current conductor which enter the lanqp vessel opposite to 
each other and each support an electrode in the lamp vessel, for example a tungsten electrode 
which is welded to the current conductors. The second current conductor has a return portion 
extending along an outside of the outer envelope made of quartz. The ceramic sealing 

25 compound provided in a melting process seals the lamp around the current conductors in a 
gasti^t manner. The lamp vessel has an ionizable filling comprising xenon as a rare gas, 
sometimes mercury, and metal halides. The above mentioned specific dimensions of the 
discharge vessel of the known lamp ensure a very compact and light wei^t lamp. 
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A disadvantage of flie vehicle headlanq) desaibed in fhe above-indicated 
international (PCT-) patent pubUcation is the foUowing. As the sealing compound is sensitive 
to high (operating) temperatures of the vehicle lamp, fhs sealing compound is applied as 
remote as possible from a central part of the discharge vessel. However, the elongated end • 
parts or extended plugs function as cooling fins negatively influencing an operating 
temperature in the disdiarge vessel. As a consequence thereof part of the ionizable filling 
may condense at the location of the end parts, with aU negative consequences mvolved. 

It is an object of the presoit invention to provide a v^de headlanxp of the 
type described in flie introduction of the description with y^ch the above disadvantages are 
obviated. In order to accomplish that objective such a headlamp is characterized in that said 
vehicle lamp has a light-reflective coating surrounding at least a part of at least one of the end 
parts, preferably a part of both end parts adjacent a cental part of the discharge vessel. This 
reflective coating being resistant to high (operating) temperatures m the vehicle lamp, reflects 
transmitted light (radiation) back into the discharge vessel in order to increase the 
temperature m the discharge vessel, so that the temperatiu-e of liquid salts is increased and 
tiras the partial pressure of the metal halides is increased. The present vehicle lamp has 
therefore abetter«fficacy. The rdQective coating also serves to shield a reflector of the 
headlamp against disturbing light commg fiwm an area behind tips of the electrodes. 
Particularly, the light-reflective coating is provided on the outer side of the ceramic wall of at 
least a part of the end parts, whereas in a preferred embodiment flie Ught-refleotive coating is 
band-shaped. It is noted that the term "Ught-reflective" used here refers to reflection of light 
in the entire spectrum and not only of visible li^t 

The present invention is based on the awarenras that the reflective coating 
preferably in the form of a band entirely surrounding (i) a part of both end parts adjacent a 
central (middle) part of the discharge vessel, (ii) botii ends of said central part can influence 
the operating temperature in the discharge vessel, thus maintaining (increasing or generally 
"controlling the ionizable fiillmg in a vapour phase. The Ught emission coefficient of the 
reflective coating should preferably be lower than the light emission coefficient of the 
ceramic wall of the discharge vessel in order to mcrease an end temperature of the discharge 
vesseL 
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In a preferred embodiment of a vehicle headlamp accordmg to the invention 
the light-reflective coating is provided on the inner side of the outer envelope. In the 
alternative, the light-reflective coating is provided on the outer side of the outer envelope. 

In another preferred embodiment of a vehicle headlamp according to the 
S invention a line througji a tip of an electrode and an edge of the light reflective coating * 
directed towards the discharge vessel including an angle varying between and 30^ with a 
plane perpendicular to said electrode. 

In another preferred embodiment of a vehicle headlamp according to the 
invention the discharge vessel has a circumferential clearance inside the outer envelope of at 
10 most 5 mm. 

It is noted that the present invention is not restricted to the use of mercury 
(Hg) as part of tiiie ionizable filling of the metal halide lamp; also a mercury-firee filling can 
be used in the said lamp. 

15 

The above and furflxer aspects of the headlamp in accordance with the 
invention will now be explained with reference to a drawing (not true in scale), in which 
Fig. 1 shows an embodiment in a side elevation, and 
Fig. 2 shows a cross-section of a detail of Fig. 1. 

20 

In figure 1, the electric discharge lamp has a tubular, light-transmissive 
ceramic discharge vessel, of polycrystalline alimmium oxide in the figure, and a first and a 
second ciuxent conductor 2, 3 which enter the discharge vessel 1 opposite each other and 

25 each support an electrode 4,5 in the discharge vessel 1, i.e* in the figure a tungsten electrode 
which is welded to the current conductors 2,3. A ceramic sealing compound 6, in the figure 
30% by weight of aluminum oxide, 40% by weight of siUcon oxide and 30% by weight of 
dysprosium oxide, provided in a melting process seals the discharge vessel 1 around the 
current conductors 2, 3 in a gastight mann^. The discharge vessel has an ionizable filling 

30 comprising xenon as a rare gas and a metal halide. A mixture of sodium and Praeseodymium 
iodide and dysprosium iodide is used as a metal halide. The Xenon gas pressure inside the 
discharge vessel exceeds 8 bar (under room temperature conditions). 

The first currmt conductor 2 has a first haUde-resistant part 2 1 witiiin tiie 
discharge vessel 1 and, extending 6om the ceramic sealing compound 6 to the exterior of the 
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discharge vessel 1, a second part 22 ^ch is connected to the first part 21 by welding it to 
this part 

The first part 21 of the first current conductor 2 consists of amaterial chosen 
ftom tungstai silicide, molybdenum aluminide, molybdenum boride, pentamolybdaium . 
ttisilicide and combinations of at least of two of these materials, for example. In the 

alternative, Mo^AlaOa is used. 

In the lanq> shown, the second current coiuhictor 3 has a sunilar first part 31 
and second part 32 as the first current conductor 2. The second part 22, 32 of each of the two 
current conductors 2, 3 consists of niobium, the first part 21, 31 of eadi of the two consists of 
tungsten silicide, for example, WsSia. 

The discharge ve^l 1 has narrow end parts or plugs 1 1, 12 in ^^ch a 
respective cuirent conductor 2, 3 is enclosed. The aid parts or plugs 11, 12 have a firee end 
111,121, where the lamp vessel 1 is sealed by flie ceramic sealing compound 6. The central 
part 10 of the discharge vessel 1 is connected by way of sintering to the end parts or plugs . 
11,12. 

The second part 22, 32 of the current conductors is entirely incorporated in the 
ceramic sealing compound 6 with the discharge vessel 1. 

In figure 1, the discharge vessel 1 is enveloped by an outer envelope 7 which 
is sealed in a gasti^t manner and is evacuated or filled with an inert gas in order to protect 
the niobium second parts 22, 32 of the current conductors 2, 3. The outer envelope 7 supports 
a lanq> cq) 8. In another embodhnent, the outer envelope 7 may be provided with two lamp 
csapSy for exanq>le, R7 lamp caps. 

In figure 2 is shown a band-shi^ed light-reflective ooatmg 9 provided on the 
outer side of apart of the end parts orplugs 11,12 adjacent the coxtral part 10 of the 
discharge vessel 1, and provided on both ends of flie central part 10 of the disdiarge vessel 1. 
In the alternative the light-reflective coating 9 'is on tiie inner side of the outer envelope 7. A 
line P through a tip of the electrode 4 and an edge of the light-reflective coating 9 or 9* 
duBCted towards the discharge vessel 1 includes an angle a varying between 5* and 30** with 
a plane perpendicular to said electrode 4. Said band-sh^ed light-reflective coating 9 or 9* 
could have a profiled shape, such as coimgated, i.e. in waves, and may be of gold or 
platmmn. 

The distance EA between the tips of the electrodes 4,5 is 5 mm, the internal 
diameter f^i is 1,2 mm, so fliat tiie ratio EA/Di = 4,16. 
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CLAIMS: 

iSfi' 1Z 20Q2 
@ 

1 . Vehicle headlamp with a metal halide lamp comprising: 

a discharge vessel surrounded by an outer envelope with clearance and having 
a ceramic wall which encloses a discharge space containing Xenon pCe) and 
an ionizable filling; 

5 - a first and a second current conductor entering the discharge vessel and each 

supportmg an electrode in the discharge vessel, wherein the first and the 
second current conductor each extend firom a ceramic sealing compound 
sealing &e discharge vessel around the current conductors in a gastight 
manner to ibe exterior of the discharge vessel and wherein the discharge vessel 
10 ' has extended end parts in which a respective current conductor is enclosed, ' 

which end parts have a firee end where the discharge vessel is sealed by the 
ceramic sealing compoimd, 

characterized in that said vehicle lamp has a light-reflective coating surrounding at least a 

part of at least one of the end parts. 

15 

2. Vehicle lamp according to claim 1, wherein the light-reflective coating is 
provided on the outer side of the ceramic wall of at least a part of the end parts. 

3. Vehicle headlamp according to claim 2, wherein the light-reflective coating is 
20 band-shsqped and surrounds a part of both end parts adjacent a central part of the discharge 

vessel, as well as both ends of said central part 

4. Vehicle headlamp according to claim 1 , wherein the light-reflective coating is 
provided on the inner side of the outer envelope. 



25 



5, Vehicle headlamp according to claim 3 or 4, wherein a line through a tip of an 

electrode and an edge of the li^t-reflective coating directed towards the discharge vessel 
includiag an angle varying between 5"^ and 30"" with a plane perpendicular to said electrode. 
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6. Vehicle headlamp according to claim 1, wherein flie li^-reflective coating is 
provided on the outer side of the outer envelope. 

7. Vehicle headlamp according to any of the preceding claims 1 tiirough 6, 
wherein the dischaige vessel has a circumferential clearance inside the outer envelope of at 
most 5 mm. 

8. Vehicle lamp according to any of the preceding claims 1 through 7, whraein 
tips of the electrodes have a mutual interspacing EA so as to define a disdiarge path between 
them, while fbe discharge vessel has an internal diameter Di at least over the distance EA and 
wherein Di is smaller than or equal to 2.0 mm. particularly smaUar than or equal to 1 .5 mm. 
particularly smaller than or equal to 1,0 mm. 

9 Vehicle lamp according to any of the preceding claims 1 through 8, whareni 

the end parts have an average internal diameter Di' smaller than or equal to 0,6 mm. 

10. Vehicle lamp according to any of liie preceding claims 1 through 9, wherein 

die light-reflective coating comprises a material chosen ficom the group of Cu, Ag, Rh, Au, 
W, Mo, Pt, Mb, Ta, Ni, Re, Cr, Fe, Ti, U, Al and Ir. 
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ABSTRACT: 



Vehicle headlamp with a metal halide lamp comprising: 



a discharge vessel suiroimded by an outer envelope with clearance and having 
a ceramic wall which ^closes a discharge space containing Xenon (Xe) and 
an ionizable filling; 

a first and a second current conductor entering the discharge vessel and each 
supporting an electrode in the discharge vessel, wherein the first and the 
second current conductor each extend from a ceramic sealing compound 
sealing the discharge vessel around the current conductors in a gaslight 
manner to the exterior of the discharge vessel and wherein the discharge vessel 
has extended end parts in which a respective current conductor is enclosed, ' 
which plugs have a free end where the discharge vessel is sealed by the 
cearaxnic sealing compound; 



with the special feature that said vehicle lamp has a light-reflective coating surroimding at 
least a part of at least one of the end parts. 



Fig. 1 




FIG.1 




